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(57) [Abstract] 

[Problem] Microscopic pattern formation being possible, can d 
o planarization due to CMP methodfurthermore from until 
recently making use of polishing slurry which iseasily with shor 
time polishing method of platinum family metal film which and 
cell formation methodof semiconductor memory device are 
obtained. 

[Means of Solution] Halogenation doing grinding passage of p 
atinum family metal film, metal halide (Or, sulfide doing, mete 
sulfide and oxidation doing, metal oxide )with it does, it grinds 
platinum family metal film which is converted to thecompound 
where reactivity is high with chemomechanical polishing 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.2 



. JP 00I64545A Machine Translation 



method. 



(b) 



lc) 



-14 



-13 







* 


^ — 12 






11 






-13 



(d) 



-16 



-15 



-13 




14 



= pea =S 



-12 
•11 

•17 



^15 



-12 
-11 



-13 



i i -* i Janata** 

1 2-*2HI«te8K 
1 4 HQ26 



1 5 -T i N/T itt 

1 6-RuR 

1 7-RuC 1 xB 



a. 



[Claim(s)] 

[Claim 1] Polishing method of platinum family metal film wh 
ch designates that it converts thegrinding passage of platinum 
family metal film which is provided in workpiece tothe 
compound where reactivity is high, it grinds with 
chemomechanical polishing method asfeature. 

[Claim 2] Halogenation doing grinding passage of platinum fa 
mily metal film which isprovided in workpiece, polishing 
method of platinum family metal film which designatesthat it 
converts to metal halide, it grinds with chemomechanical 
polishing method as feature. 

[Claim 3] Sulfide doing grinding passage of platinum family n 
tal film which isprovided in workpiece, polishing method of 
platinum family metal film which designatesthat it converts to 
metal sulfide, it grinds with chemomechanical polishing methd 
as feature. 



mm£mtLxmt&mz$c&L. it^&mttmm&iz 



[Claim 4] Oxidation doing grinding passage of platinum famil; 
metal film which isprovided in workpiece, polishing method of 
platinum family metal film which designatesthat it converts to 
metal oxide, it grinds with chemomechanical polishing method 
as feature. 
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[Claim 5] While supplying polishing slurry with polishing pad 
nd grinding passage, ofthe platinum family metal film applying 
doing pressure with aforementionedpolishing pad and workpieo 
aforementioned polishing pad and aforementionedworkpiece 
turning relatively, polishing method of platinum family metal 
film which it statesin Claim 1 which designates that it grinds 
grinding passage of theaforementioned platinum family metal 
film as feature. 

[Claim 6] Grinding platinum family metal film all grinds grind 
g passage ofthe platinum family metal film, polishing method 
of platinum family metal film which is stated in Claim 5which 
designates that it ends with time point which metal where the 
polishing rate differs exposes as feature. 

[Claim 7] In polishing slurry , polishing method of platinum f; 
mily metal film which is stated in theClaim 5 or Claim 6 which 
designates that platinum family metal film which is converted 
to thecompound where reactivity is high uses soluble solvent as 
feature. 

[Claim 8] Step which accumulates interlayer insulating film on 
group sheet which possesses theconductorpart. 

Step which forms opening where in aforementioned interlayer i 
nsulating film theaforementioned conductor part arrives at least 
in part. 

Step which accumulates platinum family metal film inside afore 
mentionedopening and on aforementioned interlayer insulating 
film. 

Platinum family metal film other than opening inside step whic 
h is converted tothe compound where reactivity is high. 

Until aforementioned interlayer insulating film exposes with ch 
emomechanical polishing , as platinum familymetai film which 
is converted to compound where aforementioned reactivityis 
high is removed, aforementioned platinum family metal film 
remaining in theaforementioned opening, step which forms 
lower electrode. 

Step which accumulates dielectric film on aforementioned lowe: 
electrode. 

Cell formation method of semiconductor memory device whict 
includes with step which accumulatesthe upper electrode 
membrane on aforementioned dielectric film. 

[Claim 9] In polishing slurry , cell formation method of semic 
onductor memory device which is stated in Claim 8which 
designates that platinum family metal film which is converted 
to compoundwhere reactivity is high uses soluble solvent as 
feature. 
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[Description of the in venlion] 
[0001] 

[Technological Field of Invention] This invention is something 
regarding cell formation method of semiconductor memory 
device whichpossesses electrode which is formed by polishing 
method and platinum family metal film which grind platinum 
family metal film with chemomechanical polishing method 
(CMP method below you briefly describe. ) . 

[0002] 

[Prior Art] In order that recently, trend to high integration of i 
ntegrated circuit element advances, regarding the memory cell 
corresponds to increase etc of especially recording capacity, 
advanceof trend to high integration is considerable. Then, 
replacing to conventional silicon oxide (Si02) as material 
which forms capacity insulating film whichforms portion of 
memory cell, this research which is applied tothe DRAM 
capacitor and nonvolatile memory has become active making 
use of PZT(Pd (Zr,Ti)03 ferroelectric thin film and B ST ((Ba, 
Sr)Ti03 ) ferroelectric thin film which possess polarization 
characteristic with high dielectric constant. In this nonvolatile 
memory, when rewriting data is repeated, there is a 
difficultythat electric charge retention etc of membrane 
deteriorates. This is something which is called fatigue of 
membrane, butimprovement of ferroelectric and ferroelectric 
itself which are a material which formsthe membrane in order tc 
prevent deterioration of this membrane is done. 
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[0003] On one hand, also improvement of electrode material w 
hich contacts both surfaces ofthis film is done positively. As 
for ferroelectric and ferroelectric because it is a oxide of metal, 
there is a tendency which even metal of electrode material 
which contacts theboth surfaces oxidation is done. Because of 
that, platinum family metal film where oxidation resistance is 
large it is usedas electrode. As for platinum family metal which 
is used presently, as electrode, the platinum (Pt), ruthenium 
(Ru) is used, in addition, also iridium (Ir) or other use is being 
examined. 

[0004] Here, shape of cell which is used so far with stacked typi 
thepatterning did platinum family metal for lower electrode 
with dry etching which uses the chlorine gas. Figure 4 (a) to 
(d) is cross section which shows conventional process. 
Imbedding polysilicon in pad groove which was formed to 
silicon oxide film 41 ofthe substrate as wiring, after forming 
wiring 43, it accumulates theplatinum-based metal film 42 whic 
becomes lower electrode on that with sputter or CVD method 
etc. after that, platinum-based metal film 42 patterning is 
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done with dry etching , the lower electrode 44 is formed. And, 
after accumulating ferroelectric membrane 45 which is formed 
on substrate, by the for example B ST , furthermore 
accumulating upper electrode membrane 46 on that, it forms 
cell. 

[0005] 

[Problems to be Solved by the Invention] But, with above-menti 
oned conventional method, like below there was aproblem. 

[0006] Recently, as for cell for DRAM of 1 gigabit it becomes t 
hequite fine, with former stacked type cell structure, from 
platinum family metal film 42 for substrate electrodedue to dry 
etching patterning it is difficult in shape of lower electrode 44to 
do. Because of that, examination is advanced with direction 
which ismade trench type cell structure. In order to form pad 
slot or other opening in oxidized film (for example silicon oxide 
film) which is a interlayer insulating film, theformer dry 
etching process can apply with this trench type cell structure. 
Furthermore, because it is not necessary dry etching to do 
platinum familymetal film for lower electrode, from former 
stacked type cell structure it is profitable in themicroscopic 
pattern formation . 

[0007] But, Forms trench type cell regarding process which, AJ 
ter accumulating platinum family metal film inside opening 
which was formedto interlayer insulating film and on interlayer 
insulating film, doing planarization due to CMP method, 
thestep which imbeds platinum family metal film inside opening 
becomes necessary,but at that occasion, there was a problem 
that platinum family metal islacking in chemical reactivity 
planarization due to CMP method difficult. 

[0008] As for object of this invention, microscopic pattern for 
mation being possible, can dothe planarization due to CMP 
method furthermore from until recently making useof polishing 
slurry which is easily with short time it is a polishing method of 
platinum familymetal film which and something which offers 
cell formation method of semiconductor memory device. 

[0009] 

[Means to Solve the Problems] It is something which designates 
that polishing method of platinum family metal filmwhich is 
stated in Claim 1 converts grinding passage of platinum 
familymetal film which is provided in workpiece to compound 
where reactivity ishigh, grinds with chemomechanical polishing 
method as feature. 

[0010] Furthermore, halogenation doing as compound where r 
eactivity is high, themetal halide and sulfurization which 
become doing, metal sulfide which becomes andthe oxidation 
doing, metal oxide etc which becomes you can list. 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.6 



,JP 00164545A Machine Translation 



[001 1] flf*m ~4i8K0>&&ttx&BB<off£ 

S3t£, £fBtt<DS5iMt£ft (/\ny>ft*M, B1b& 
B. K1b#B) K*»-r*Cfc'C, BfBLS<fty, * 



[00 13] B*g5lB8®&&&$&BB<DflFS;&£ 
iCcfcSi:.. fc^£Jttert<SLl>6£SS&&BK£* * y 



[00 14] Q ^#g6lE&<&fi£&££B5Itf)Wg£& 



[00 1 1] According to polishing method of platinum family meta 
1 film which is seated in theClaim 1 to 4, by fact that it converts 
to compound ( metal halide , metal sulfide and metal oxide ) 
where reactivity ishigh, it is likely to grind grinding passage of 
platinum family metal filmwhich is provided in workpiece, to 
do easily with short time it ispossible planarization due to CMP 
method making use of polishing slurry which ismarketed. 

[0012] While polishing method of platinum family metal film w 
hich is stated in Claim 5supplying polishing slurry with 
polishing pad and grinding passage, of theplatinum family meta 
film applying doing pressure with polishing pad and workpiece 
the polishing pad and workpiece turning relatively, it is 
something whichdesignates that it grinds grinding passage of 
platinum family metal film asfeature. 

[0013] According to polishing method of platinum family meta 
1 film which is stated in theClaim 5, platinum family metal film 
where chemical reactivity is scanty, by fact that itconverts to 
compound where reactivity is higher, platinum family metal 
film canbe removed easily and quickly making use of 
commercial polishing slurry. 

[0014] As for polishing method of platinum family metal film 
which is stated in Claim 6,grinding platinum family metal film, 
all grinds grinding passage of the platinum family metal film in 
Claim 5, it is something which designates that itends with time 
point which metal where polishing rate differs exposes 
asfeature. 
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[00 15] According to polishing method of platinum family meta 
1 film which is stated in theClaim 6, platinum family metal film 
which is converted to compound where reactivityis high all 
with time point which is ground, decides that theplatinum 
family metal where polishing rate is slow exposes, CMP ends i 
thenatural. 
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[00 16] Polishing method of platinum family metal film which is 
stated in Claim 7, issomething which designates that platinum 
family metal film which is converted tothe compound where 
reactivity is high uses soluble solvent as feature in the polishing 
slurry in Claim 5 or Claim 6. 

[0017] According to polishing method of platinum family meta 
1 film which is stated in theClaim 7, platinum family metal film 
by fact that it converts to compound wherethe reactivity is 
higher, making use of special polishing slurry, compound 
aftercon verting, by fact that polishing slurry - which kind of 
presentlythe soluble solvent is used is marketed is used, 
platinum family metal film can be removedeasily and quickly. 

[0018] Is stated in Claim 8 as for cell formation method of semi 
conductor memory device which, interlayer insulating film is 
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accumulated on group sheet which possesses conductor part, 
opening where in interlayer insulating film conductor part 
arrives at least in part isformed, platinum family metal film is 
accumulated inside opening and on interlayer insulating film, 
Until platinum family metal film other than opening inside is 
converted to compoundwhere reactivity is high, interlayer 
insulating film exposes with chemomechanical polishing , as 
theplatinum family metal film which is converted to compound 
where reactivity is high isremoved, platinum family metal film 
remaining in opening, it is something whereit forms lower 
electrode, accumulates dielectric film on lower electrode, 
accumulatesthe upper electrode membrane on dielectric film. 

[0019] According to cell formation method of semiconductor 
memory device which is stated in Claim 8, thetrench type cell 
which designates platinum family metal film as lower electrode 
to beformed, because formation of fine pattern of platinum 
family metal film is possible,the cell of semiconductor memory 
device which is suited for trend to high integration can be 
formed. 

[0020] Cell formation method of semiconductor memory devic 
e which is stated in Claim 9, is somethingwhich designates that 
platinum family metal film which is converted to 
compoundwhere reactivity is high uses soluble solvent as 
feature in polishing slurry in the Claim 8. 

[0021] According to cell formation method of semiconductor 
memory device which is stated in Claim 9, the platinum family 
metal film by fact that it converts to compound where 
reactivityis higher, making use of special polishing slurry, 
compound after converting, by thefact that polishing slurry - 
which kind of presently soluble solvent is usedis marketed is use 
platinum family metal film can be removed easily andquickly. 

[0022] . 

[Embodiment of Invention] While referring to Figure 1 through 
Figure 3, you explain polishing method of platinum family 
metal filmof this invention and cell formation method of 
semiconductor memory device. 

[0023] Figure 1 (a) to (d), Figure 2(a) to (c) is cross section whi 
ch shows formation process of trench type cellwhich possesses 
lower electrode which is formed with platinum family metal 
film. 

[0024] First, with step which is shown in Figure 1 (a), on silicc 
n substrate (not shown) afterforming insulating film 1 1 between 
first tier which consists of silicon oxide film withthe thermal 
oxidation in thickness of 700 nm, diameter forms contact hole 
ofapproximately 0.1 6 m in desired position. And, with 
CVD method , thickness accumulates polysilicon membrane of 
approximately! m on insulating film 1 1 inside contact hole, 
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and between first tier does the phosphorus scattering and 
resistance-lowering does, after that, making use of CMP 
method, until surface of them^uiating film 1 1 between first tier 
exposes, polysilicon of excess portion is removed,the upper 
surface entirety of substrate planarization is done. As a result, 
polysilicon being imbedded only inside contact hole, 
polysilicon metallization 13is formed. 

[0025] Next, on substrate, it accumulates insulating film 12 bet 
ween second tier wherethe thickness consists of silicon oxide 
film of approximately 1 m and with thestep which is shown 
in Figure 1 (b), in insulating film 12 between second tier,using 
dry etching technology for conventional oxidized film, it forms 
opening 14 (Diameter approximately 0.28 m ) which 
possessesthe for example cylindrical pattern. In order that 
time, for polysilicon metallization 13 to have exposed in site of 
theany of bottom surface of opening 14, opening 14 is formed. 
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[0026] Next, with step which is shown in Figure 1 (c), TiN / Ti 
film 15 isaccumulated as adhesive layer and hairier metal layer 
on insulating film 12 inside the opening 14 and between second 
tier. This time, thickness of TiN film is approximately 20 nm, 
thickness ofthe Ti film is approximately 10 nm. Furthermore, 
continuing in this, on TiN / Ti film 15, it accumulates theRu 
membrane 16 which is a platinum family metal film with 
thickness of 30 nm with thesputtering method or CVD method . 
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[0027] Next, with step which is shown in Figure 1 (d), chlorina 
ion it doesthe surface of Ru membrane 16 of portion which 
other than inside opening 14grinds, with chlorine gas , 
converts to RuC lx ( halogenation platinum family metal film ) 
17. 

[0028] Furthermore, in order with step which is shown in Figur 
e 2(a), toremove TiN / Ti film 15 other than inside opening 14 
and RuC lx 17, planarizationdue to CMP method is done. 

[0029] Figure 3 is oblique view which shows example of structi 
e of thepolisher which is used for CMP which is used with this 
step. As for CMP polisher, it has with carrier 34 of disk where 
polishing pad 33and wafer 36 which consist of closed cell type 
urethane resin and nonwoven fabric etc which arestuck on 
platen 3 1 (fixed base) of disc shape which turns around center 
axis andthe platen shaft 32 and platen 3 1 which support said 
platen 31 with core aremounted and carrier axial 35 and 
polishing liquid supply equipment 37 supports said carrier 
34with core in order which to supply polishing liquid 38 of 
slurry. Here, platen shaft 32 and carrier axial 35 in each case 
turn forcedlyby servo motor etc, it is something where at same 
time rotational speed iscontrolled to variable to independence 
mutually. 
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[0030] As result of grinding due to this CMP method, shown in 
Figure 2(a), RuC lx membrane 1 7and TiN / Ti film 15 on 
insulating film 12 between second tier being removed, Ru 
membrane 16and TiN / Ti film 15 remain only inside opening 
14, lower electrode 18 is formed. 

[003 1] Thickness accumulated (BaO. 5 ,Sr0.5 ) Ti03 membrane 
19 of approximately 20 nm with theMOCVD method next, 
with step which is shown in Figure 2(b), on lower electrode IS 
as dielectric thin film of high dielectric constant. 

[0032] Next, with step which is shown in Figure 2 (c), on (BaO 
5 ,Sr0.5 ) Ti03 membrane 19, theRu membrane 20 which is a 
upper electrode membrane, in order to be able to bury inside 
opening 14entirely, it accumulated with sputter or CVD method 



[0 0 3 3] ±lB3nffM&ttflU 1 lca»&**ifctf 
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[0034] fi*±a>xaf=*or»j«4*t4*si(«Btt 

I ( (Ba0.5 , S r 0. 5 ) T i 0 3 I) 19$ffll>ft 
«l^MSM (Ru) -eHrtLT^iiO-e, giffi 
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[0033] Polysilicon wiring 13 which was imbedded to insulating 
lm 1 1 between above-mentionedfirst tier is designated as 
capacity storage part contact which is connected to source 
region ofthe silicon substrate, lower electrode 18 which was 
imbedded inside opening 14 is designatedas capacity storage 
electrode, (Ba0.5 ,Sr0.5 ) Ti03 membrane 19 is designated as 
capacity insulating film, by factthat Ru membrane 20 is 
designated as plate electrode, capacitor which becomes thecell 
of DRAM is formed. Furthermore , cell which is formed with 
production step of the this embodiment is not something which 
is limited in memory cell of DRAM,application is possible even 
in cell of nonvolatile memory. 

[0034] Because cell of semiconductor memory device which is : 
ormed by step abovemaking use of ferroelectric membrane 
((Ba0.5 ,Sr0.5)TiO3 membrane) 19 where oxidative is strong as 
capacity insulating film while,forms lower electrode 18 and 
upper electrode 20 with platinum family metal (Ru) where 
oxidation resistance islarge, rewriting characteristic or other 
deterioration which originates in fatiguedeterioration of 
capacity insulating film can be prevented. 

[0035] Especially, According to formation method of this emb 
odiment, Making use of CMP method, imbedding lower 
electrode 18 which consists of the platinum family metal (Ru) 
inside opening 14, because furthermore it accumulates theRu 
membrane 20 which is a platinum-based metal film which form 
ferroelectric membrane (Ba0.5 ,Sr0.5)TiO3 membrane 19 and 
upper electrode where theoxidative is strong on that, while usinj 
platinum-based metal whose formation of thefine pattern with 
dry etching is difficult, as lower electrode membrane it can fonr 
trenchtype cell which is suited for narrowing. 

[0036] In that case, because in order to grind Ru membrane 16 
which is a platinum familymetal film which is lacking in 
chemical reactivity making use of CMP method, itconverts to 
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RuC lx 17 by fact that it heats to high temperature in the 
chlorine gas atmosphere, region of surface vicinity of Ru 
membrane 16 is done chlorination. And, region which this 
chlorination is done is removed easily with theCMP method by 
polishing slurry. This time, chlorination makes film thickness 
part which has been accumulated otherthan opening 14, Ru 
membrane 16 of opening 14 inside tries not to receive 
chemical conversion. RuC lx 17 because it is a soluble in 
hydrochloric acid, can form trench typecell with short time (for 
example 1 minute) which conforms to mass production step 
with polishing slurry whichincludes hydrochloric acid which is 
marketed. 

[0037] Furthermore, but, with this embodiment, halogenation d 
oing grinding passageof platinum family metal film, it made 
metal halide, it is not something which islimited to this, for 
example sulfide it does and makes metal sulfide, oxidation 
doesand it is possible as metal oxide. 

[0038] In addition, polysilicon metallization 3 is formed on sili 
con substrate as metallization, but it ispossible to form 
metallization which is formed by TiN metallization and W 
metallization or otherother conducting material . 

[0039] In addition, capacity insulating film of cell was formed < 
ue to B ST membrane whichis a ferroelectric membrane, but it 
is not something which is limited in this. 

[0040] Furthermore, opening 14 which was formed in insulating 
film 12 between second tierwas designated as cylinder, but it is 
not something which is limitedin this, opening of various 
pattern is provided, lower electrodeof various pattern can be 
formed. 

[0041] Next, you explain concerning exemplary Working Exa 
mple of surface treatment method and polishing method inthe 
step which is shown in aforementioned Figure 1 (c)(d), Figure 
2(a). 

[0042] Working Example 1 

In Cl2 atmosphere by fact that 3 0 min it heats in 500 °C or hi 
gher, thechloride it does Ru membrane 16 other than opening 
inside makes RuC lx 17. This time, Si02 or other protective 
film selectively it accumulates Ru surface of opening insideand 
by fact that it protects, it is desirable for chloride reactionthat 
to try does not happen. 



[0 0 4 3] «mi Rug16±f:CVD-S i0 2 

B*MP»rt»A<a*4asia±T»*Lfca, cvd 

-S i 0 2 B*x??/<y9LTHPaA«l=&BBJ: 
ft-SCVD-S i 0 2 jgJMt4 0 C0CVD-S i 
6 2 Jg£&tIjgi:LT. RuBl6«ttfcLfcSL CV 
D-s i o 2 B£BR«K»5fcr*. 



[0043] CVD - Si02 film after forming with film thickness or m< 
re where opening inside is buried, theetchback doing CVD - 
Si02 film on for example Ru membrane 16, it forms CVD - 
Si02 film which becomesthe protective film in opening inside. 
With this CVD - Si02 film as protective film, chloride after 
doing Ru membrane 16, the CVD - Si02 film selectively is 

P.ll 
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[0044] After that, RuC lx membrane 17 and TiN / Ti film 15 on 
insulating film 12 between second tierbeing removed CMP of 
RuC Lx 1 7 and TiN / Ti film 1 5, by 1 minute doingwith slurry t 
which RuC be used soluble hydrochloric acid solvent and is 
marketed, theRu membrane 16 and TiN / Ti film 15 remain 
only inside hole, lower electrode 18 is formed. 



[0045] After lower electrode was formed, it removes protective 
film which is accumulatedfor protecting Ru surface of opening 
inside. 

[0046] Working Example 2 

In H2S atmosphere by fact that 4 5 min it heats in 800 °C or h 
igher, thesulfide it does Ru membrane 16 other than opening 
inside makes RuS. This time, Si02 or other protective film 
selectively it accumulates Ru surface of opening insidewith 
method like Working Example 1 and by fact that it protects, it 
isdesirable for sulfide reaction that to try does not happen. 

[0047] After that, RuSx membrane and TiN / Ti film 15 on insu 
lating film 12 between second tierbeing removed CMP of RuS? 
and TiN / Ti film 15, by 1 minute doingwith slurry to which 
RuSx used soluble hydrochloric acid solvent and is marketed, 
theRu membrane 16 and TiN / Ti film 15 remained only inside 
hole, lower electrode 1 8 wasformed. 

[0048] After lower electrode was formed, it removes protective 
film which is accumulatedfor protecting Ru surface of opening 
inside. 

[0049] 

[Effects of the Invention] According to polishing method of pi 
atinum family metal film which is stated in theClaim 1 to 4, by 
fact that it converts to compound ( metal halide , metal sulfide 
and metal oxide ) where reactivity ishigh, it is likely to grind 
grinding passage of platinum family metal filmwhich is provide* 
in workpiece, to do easily with short time it ispossible 
planarization due to CMP method making use of polishing 
slurry which ismarketed. 

[0050] According to polishing method of platinum family meta 
1 film which is stated in theClaim 5, platinum family metal film 
where chemical reactivity is scanty, by fact that itconverts to 
compound where reactivity is higher, platinum family metal 
film canbe removed easily and quickly making use of 
commercial polishing slurry. 
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[0051] According to polishing method of platinum family meta 
1 film which is stated in theClaim 6, platinum family metal film 
which is converted to compound where reactivityis high all 
with time point which is ground, decides that theplatinum 
family metal where polishing rate is slow exposes, CMP ends i 
thenatural. 

[0052] According to polishing method of platinum family meta 
1 film which is stated in theClaim 7, platinum family metal film 
by fact that it converts to compound wherethe reactivity is 
higher, making use of special polishing slurry, compound 
afterconverting, by fact that polishing slurry - which kind of 
presentlythe soluble solvent is used is marketed is used, 
platinum family metal film can be removedeasily and quickly. 

[0053] According to cell formation method of semiconductor 
memory device which is stated in Claim 8, thetrench type cell 
which designates platinum family metal film as lower electrode 
to beformed, because formation of fine pattern of platinum 
family metal film is possible,the cell of semiconductor memory 
device which is suited for trend to high integration can be 
formed. 

[0054] According to cell formation method of semiconductor 
memory device which is stated in Claim 9, the platinum family 
metal film by fact that it converts to compound where 
reactivityis higher, making use of special polishing slurry, 
compound after converting, by thefact that polishing slurry - 
which kind of presently soluble solvent is usedis marketed is use 
platinum family metal film can be removed easily andquickly. 
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[Brief Explanation of the Drawing(s)] 
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[Figure 1] It is a cross section which shows step which forms tre 
nch type cellwhich possesses lower electrode which is formed b 
platinum family metal film in thisEmbodiment of Invention. 

[Figure 2] It is a cross section which shows step which forms tre 
nch type cellwhich possesses lower electrode which is formed b 
platinum family metal film in thisEmbodiment of Invention. 

[Figure 3] It is a oblique view which shows structure of polisher 
or CMP whichis used with CMP step in this Embodiment of 
Invention. 

[Figure 4] It is a cross section which shows step which forms sfc 
eked type cell whichpossesses lower electrode which is formed 
with conventional platinum family metal film. 

[Explanation of Reference Signs in Drawings] 

Insulating film between 1 1 first tier 
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Insulating film between 12 second tier 

13 polysilicon metallization 

1 4 opening 

15 TiN/Tifilm 

16 Ru membrane ( platinum family metal film ) 

17 RuC lx membrane ( halogenation platinum family metal 
m) 

18 lower electrode 

19 (BaO.5 ,Sr0.5)TiO3 membrane (dielectric film) 

20 Ru membrane (upper electrode membrane) 

3 1 platen 

32 platen shaft 

33 polishing pad 

34 carrier 

35 carrier axis 

36 wafer 

37 polishing liquid supply equipment 

38 polishing liquid 
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[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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